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.REM, 



IDEHTIFICiTIOM 



AC-E929B--MC 
CXKMD80 KWll-K MODULE 
SEPTEMBER 1978 
DEC/Xll SUPPORT GROUP 



PRODUCT CODES 
PRODUCT nmEt 
PRODUCT DATES 
MAIHTAIMERI 

THE INFORMATIOM IS THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD MOT BE COHSTRUED AS A COMMITMENT 
B¥ DIGITAL EQUIPMEMT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR AM¥ ERRORS THAT 
MAY APPEAR IH THIS MANUAL. 

THE SOFTWARE DESCRIBED lU THIS DOCUMEMT IS FURfllSHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM^ EXCEPT AS MAY 
OTHERHISE BE PROVIDED IN MRITING BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUMES HO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE OH EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL, 

COPYRIGHT CO 1976^1978 DIGITAL EQUIPMENT CORPORATION 
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SEQ 0002 



1,0 ABSTRACT 



THE KMD IS AM lOMOD THAT EXERCISES THE KWllK DUAL REAL TIME 
CLOCK, ON START IT EXERCISES THE CSRS AND PRESET BUFFERS OF BOTH 
CLOCKS. ON RESET AND AFTER ENDPASS^ IT EXCERCISES EACH CLOCK 
SEPARATELY AND TOGETHER AT EACH OF THEIR BASIC RATES. 



2*0 REQUIRENEIITS 



HARDWARES ONE KMll-K 

STORAGES? KWD REQUIRES! 

1, DECIMAL W0RDS2 838 

2. OCTAL HORDSS 1506 
3« OCTAL BYTESS 3214 



3,0 PASS DEFINITION 



ONE PASS OF THE KWD MODULE CONSISTS OF GENERATING INTERRUPTS FOR 
ONE SECOND AT EACH CLOCKS RATES^ TOGETHER AND SEPARATE^ UNTIL 60 
SECONDS HAITE ELAPSED* 



4«0 EXECUTION TIME 



ONE PASS OF THE KMD MODULE RUNNING ALONE TAKES APPROXIMATELY ONE 
MINUTE, 



5.0 CONFIGURATION REQUIREMENTS 
DEFAULT PARAMETERS! 

DEYADRS 170404^ VECTOR 344^ BRls 6 
DEVCNTS 1^ SRlS 
REQUIRED PARAMETERS^ 
NOME 
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SEQ 0003 



6«0 DE¥ICE/OOTPUT SET-UPS 

GROOHD SCHMITT TRIGGER IHPUTS #1#2^3 

1.0 MODULE OPERATION 
TEST SEQUENCES 

1« (START) BIT EXERCISE CSR, PRESET REGISTER Of CLOCK A« 

2. BIT EXERCISE CSR^PRESET REGISTER OF CLOCK B* 

(RESTRT) COUNT TESTS USING INTERRUPTS COUNT INTERRUPTS »ILL 
OCCUR IN ONE SECOND AND ADVANCE THE TEST TO THE NEXT RATE. 

AFTER A RATE HAS BEEN SELECTED^ A CHECK IS MADE TO SEE IF THE 
OPERATOR HAS INHIBITED THAT RATE FROM TEST« IF NOT^ CONTROL 
IS TRANSFERRED TO THE PARTICULAR RATE ROUTINE (LISTED BELOW). 
EACH RATE ROUTINE MUST PRELOAD THE BUFFER REGISTER OF CLOCKS 
A AND B TO THE COUNT THAT WILL CAUSE IT TO INTERRUPT IN ONE 
SECOND. AFTER THE BUFFER IS LOADED£ THE CSR IS LOADED lilITH 
THE PROPER BITS THAT SELECT THE RATE. 

CLOCK B INTERRUPTS ALMOST IMMEDIATELY SINCE ITS BUFFER 
REGISTER IS ONLY 8 BITS LONG AND CAN NOT HOLD A LARGE PRESET 
NUMBER. «HEN CLOCK A INTERRUPTS IT CHECKS TO SEE IF CLOCK B 
HAS INTERRUPTED IF MOf^ IT REPORTS AN ERROR. 



A. 


COUNT TEST CLOCK 
CLOCK 


A 
B 


RATE 
RATE 


IMHZ. 
1 MHZ 




B. 


CLOCK 
CLOCK 


A 
B 


RATE: 

rate: 


lOOKHZ 
lOOKHZ 




C. 


CLOCK 
CLOCK 


A 
B 


rate: 
rate: 


lOKHZ 
lOKHZ 




D. 


CLOCK 
CLOCK 


A 

B 


rate: 
rate: 


IKHZ 
IKHZ 




E« 


CLOCK 
CLOCK 


A 

B 


rate: 
rate: 


lOOHZ 

lOOHZ 




F. 


CLOCK 
CLOCK 


A 
B 


RATE: 

rate: 


LINE FREQ. 
LINE FREQ. 




G. 


CLOCK 
CLOCK 


A 
B 


RATES 
RATE: 


PSEUDO RANDOM { 
PSEUDO RANDOM { 


:i OF 
U OF 


H« 


CLOCK 


A 


RATES 


OVERFLOW CLOCK 


B 



RATES) 
RATES) 



I 
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SEQ 0004 
CLOCK B RATES IMHZ 
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8«0 nPERATION OPTIONS 
VALID SRI YALUES 

SRI BIT ENABLE/DISABLE FUNCTI0I3 

ENABLE TESTING IMHZ 
1 DISABLE TESTING IMHZ 

1 ENABLE TESTING lOOKHZ 

1 DISABLE TESTING lOOKHZ 

2 ENABLE TESTING lOKHZ 

1 DISABLE TESTING lOKHZ 

3 ENABLE TESTING IKHZ 
1 DISABLE TESTING IKHZ 

4 ENABLE TESTING lOOHZ 
1 DISABLE TESTING lOOHZ 

5 *ENABLE TESTING RANDOM 
1 DISABLE TESTING RANDOM 

6 ENABLE TESTING LINE FREQ 
1 DISABLE TESTING LINE FREQ 

7 *ENABLE TESTING OVERFLOW B 
1 DISABLE TESTING OVERFLOW B 

*NQTES IF RANDOM RATE OR OVERFLOW B RATE IS SELECTED^ THEN AN 
SRI BIT DISABLING A PARTICULAR RATE WILL BE IGNORED. 



9-0 NON-STANDARD PRINTOUTSS 



ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED IN THE DEC/Xll 
DOCUMENT. 
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197 000000' 
000000' 



0|QOOQ 
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000016' 

llim B 
III im m 

' mhr-m 

000040' 000000 



000056' 000000 
000060' 000000 

mm- nm 



oodloo^ 000000 

888l8i' 000000 
mm- 000000 

000106' 000000 

OOOOQO 

000000 

000000 

000152' 000102 
000040 




MODULE 
.TITLE 



<KSDB >, 170404,344/6,6, ^60. ^102 
140000,008 ,170404,344, 6, 6, ,60 
KWDB DEC/Xll SYSTEM EXERCISER Ml 




VERSION , 



u.,102 

MODULE 



;module name. 

;USED TO keep track OF MBUFF USAGE 

>isT device ADDR- 
;1ST device vector. 
;1ST BR level. 
j2nd br level. 
Idevice indicator 1« 
?shitch register 1 
;smitch register 2 

jSWITCH REGISTER 3 
SSHITCH REGISTER 4 

*********************** J 

;STATUS word. 

;MODULE START ADDR. 
;MQDULE STACK POINTER. 
;PASS COUNTER. 

;# OF ITERATIONS PER PASS=60. 
;L0C TO COUNT ITERATIONS 

jldc to save total soft errors 
;ldc to save total hard errors 
;loc to save soft errors per pass 
;ldc to save hard errors per pass 

jl OF SYS ERRORS ACCUMULATED 
;H0LDS RAND0I4 M UHEN RAND MACRO IS CALLED 
;RESERVED for monitor USE 
JRESERVBD FOR MONITOR USE 
;RESERVED FOR MONITOR USE 

;lqc to save ro. 

?L0C TO SAVE Rl. 
JLOC TO SAVE R2. 

;loc to save r3. 
;loc to save r4. 
;Loc TO save R5. 

JLOC TO SAVE R6. 
JADDR of CURRENT CSR. 

;addr of good data, or 
;c0ntents of csr. 
;addr of bad data, or 
;status reg contents. 

;TYPE of ERROR 
;EXPECTED DATA. 
;ACTUAL DATA. 

^RESTART ADDRESS AFTER END OF PASS 
;liORDS TO MEMORY PER ITERATION 
;HCRDS FROM MEMORY PER ITERATION 
;fl OF INTERRUPTS PER ITERATION 
JMODULE IDENTIFICATION NUMBER=102 
^MODULE STACK STARTS HERE. 
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.WORD 



ill -tlST 
lis . -ENOR 

|5|| 000224' J2S|||aa**ft*******«*a*»**** 



***************************** 



**************** 



I 
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000224' 
000226' 
000230' 

000232- 
000234' 
000236' 



ooo: 
ooo: 



ooo: 
ooo: 



mm 
mm 

170436 

000344 
000346 

000364 
000366 



;MQDULE REQUIRED REGISTERS - SET UP RY THIS f-iODULE 



asr: 
ABR: 
ACR: 

BSR: 
RBK: 
BCR: 

avect: 

AVECT2: 

bvect: 

BVECT2: 



.WORD 
.WORD 
.WORD 

.WORD 
.WORD 
.WORD 



.WORD 
.WORD 



170404 
170406 
170430 

170432 
170434 
170436 

344 
346 

364 
366 



;CLOCK A STATUS REG. 

;CLDCK A BUFFER REG. 

;CLOCK A COUNT KEG. 

?CLDCK B STATUS REG. 

?CLOCK B BUFFER REG. 

yCLOCK B COUWT REG. 

;CLOCK A INTERRUPT VECTOR. 

JCLOCK B INTERRUPT VECTOR, 




RATEP: 
OFF: 

rana: 

RANB: 
AIFLG: 

biflg: 
try: 



000010 177612 start: 



177722 
177730 



000406 
000414 



177634 
177626 
177624 
177616 



.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 


MOV 

MOV 
MOV 

MOV 
ADD 
MOV 
ADD 
MOV 
ADD 
MOV 
ADD 
MOV 
ADD 
MOV 

MOV 
ADO 
MOV 
MOV 
ADD 
MOV 
ADD 



;POINTS TO CURRENT KATE 

;0FFSST TO TAKE US TO RATE ROUTINE 

;random number. 
;random number. 

JFLAG TO SHOW THAT CLUCK A HAS IMTEHRRUPTED. 



JFLAG TO SHOvj THAT CLOCK P HAS INTERRUPTED. 

.******* ************************* ********** 



#B.,ERRTYP 

ADDR,ASR 
VECTDR/AVECT 

ASR,R0 

#2,R0 

RO^ABP 

#22. RC 

RO,SCR 

ft2/R0 

RO,BSR 

#2/R0 

RO#BBR 

ft2,R0 

RO,RCP 

AVRCT.RO 

»20/R6 

RO, BVECT 

Ayt:CT£AVECT2 

#2.AVECT2 

BVECT, BVECT2 

#2,BVECT2 



?B INTERRUPTS/ITERATION 

JGFT BASE ADDR. 

;GET BASE VECTOR ADDR. 

?NOVi WE'RE GONNA FIX 

;ALL CLOCK ADDRESSES BASED ON ASR. 



;N0W FIX VECTOR ADDRESSES 



;*LOGIC TEST #1 BE SURE A CLOCK EXISTS AT THE 
;*SPECIF1ED ADDR. IF NO CICCK^ THEN A 
;*DEC/X11 SYS ERROR WILL 0CCU7. 
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000430' 005777 177570 



(aASR 



JADDRRSS THE CLOCK. IF SYS ERRCR 
;OCCURS, THEN CLOCK DID NOT 
;RETURN SLAVE-SYN h»m 

;addressed. 



*LOGIC TEST «2. MAKE SURE CLUCK A CSR BITS 
*15, 13/8,6, 3, AND 1 CAN PE SET ♦ CLEAFED. 



P 8 



000434' 
000442' 
000450' 
000456* 
000464' 

mlh- 



00476' 
00476- 



ooolot' 

000512' 



000520' 
000524' 
000532' 
000534' 
000540' 
000544' 
000550' 
000556' 



012767 
016777 
017767 

umi 

104407 
104407 

016767 
012767 



005077 
017767 
001417 
104407 
104407 
005067 
016767 
012767 



177550 
177422 

OOOOOQ' 
000000' 

177522 
000025 

000000' 



177500 
177474 

000000' 

000000' 

177334 

177450 

000025 



mil 

177424 
177416 



177374 
177374 

000000 



177322 
177322 



2$: 



MOV 
MOV 
MOV 
CMP 

BEQ 2S 
BREAKS, BEGIN 
BREAKS/BEGIN 



MOV 
MOV 
• ******* 



«120512<ASTAT 
ASTAT.gASR 
"ASR.ACSR 
STAT,ACSR 



;GENERATE + RECORD PATTERN TO BE USED. 

;SET THEM IN CSR OF CLOCK A. 

;READ TMEM RACK 

JDID THEY ALL SET? 

?YES - GU TU NEXT TEST. 

JTEMPDRARY RETURN TO MONITOR.... 

;THEN CONTINUE AT fiEXT INSTRUCTION. 



ASR,CSRA ;PECORD CSR'S ADDR 

#25,ERRTYP JBIT STUCK 

.„_«„„.„***%*************************************** 

HRDERS, BEGIN, NULL ;;PATTERK 120512 FAILED 

•***********%****************************«********* 



t**«* ******** 




;try clearing the bits 
;read it rack. 
;if zero csr good. 
;tehporary return to monito 

jTHRN continue at NEXT INST 

;expect zero csr. 
;record csr's addr. 



000564' 104405 000000' 000000 



ftRDE 



r*** 



f25,ERRTYP >BIT STUCK 

***************************************** 



******** 



****** 
****** 



000572' 
000600' 
000606' 
000614' 
28S622' 
000624' 
000630' 
000634' 
QQ0634' 
000642' 



017767 

^67 

107 



026767 
00141- 
10440. 
104407 



000650* 104405 



mil Wiiu 

177412 177266 
177264 177260 

000000* 
000000' 



000000' 000000 



364 

025 



ma 



;*LOGIC TEST MAKE SURE CLOCK A CSR BITS 

?*14,9,7,5,2, AND CAN BE SET + CLEARED. 



MOV 
MUV 
MOV 
CMP 
BEQ 
BREAK 



«41245,ASTAT 
ASTAT,PSR 
(aASR,ACSR 
ASTAT,ACSR 



BRFiAkf^BEGIN 



;GENEHATE + FECORD PATTERN TO BE USED. 

;SET THEM IN CSR OF CLUCK A. 

;PEAD THE^^ BACK 

;D1D THEY ALL SET? 

;YES - GO TO NEXT TEST. 

;TEMPURARY RETURN TO MONITOR.... 

;then continue rt next INSTRUCTICN. 



MOV ASR,CSRA ;RECORD CSR'S ADDP. 

MOV ff25.ERRTYP JBIT STUCK 

******** ******A*********lr*********ft**************ft*** 

HRDERS, BEGIN, NULL ;jCSR PATTERN 4U45 FAILED 

;**********************************************«***** 



******** 
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000000 



gl§2§I 122234 177100 




104405 



mil 

mw 

IVohti 

000000' 



2SJ 



3$: 



Willi 

mm 



ofo06' 612767 000025 177100 
001006* 104405 000000' 000000 



177026 
177026 

000000 



1$: 



2S: 



3$: 



;tby clearing the bits 
;rejid it back. 
;if zero csr good. 

;fEHPO ——a.. - 



CLR iASR 

MOV Iasr^acsr 

BEQ L0G4 
BREAKS, BE6IN 
BREAKS, BEGIN 
CLR ASTAT 
MOV - 



ASR^CSRA 
ERRtYP 



Ml 



,,_...ORARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 

>EXPECT ZERO CSR. 
;RECORD CSR'S ADDR. 
JBIT STUCK 

*a* ft* a******* *«******»********«! 

ft *«a**«*«fSt« ******** 



;*LOGIC TEST #4. MAKE SURE CLOCK B CSR BITS 
}*ll,6,A, AND 2 CAN BE SET ♦ CLEARED. 

J* 



#4124/ASTAT 

ASTAT,pSR 
8BSR,ACSR 

astat, acsr 

beIin 

BEGIN 



MOV 

MOV #25, ERRTYP 

• 1« »« «« *% 'Oe « A «! «« «t 

HRDERSfBEGIN^NULL 



MOV 

MOV 
MOV 
CMP 
BEQ 

BREAKS,! 
BREAKS, I 



BSR,CSRA 

"254rERRT" 



;GENERATE ♦ RECORD PATTERN TO BE USED 
;SET THEM IN CSR OF CLOCK B. 
;READ them BACK 
;DID THEY ALL SET? 
;YES - GO TO NEXT TEST. 
;TEMPORARY RETURN TO MONITOR. ... 
;THEN CONTINUE AT NEXT INSTRUCTION. 

;BEC0RD CSR'S ADDR. 
;BIT STUCK 

CSR PATTERN 4124 FAILED 

■ ■ ■ • ********************** 



******* 



************ 



CLR 
MOV 

BrIaK: 
BREAK 
CLR 
MOV 

«8I** 

HRDER: 
J**** 



PSR 

0BSR,ACSR 

LOGS 
;,BEGIN 
;, BEGIN 

ASTAT 

BSR,CSRA 



at 

;TRY CLEARING THE PITS 
;READ IT BACK. 
;IF ZERO CSR GOOD. 
;TEMP0RARY RETURN TO MONITOR-.., 
;THEN CONTINUE AT NEXT INSTRUCTION. 
;EXPECT ZERO CSR. 
;RECORD„CSR ADDR. 

************************ 

;;CSR FAILED TO CLEAR 

***************************** ************** 



#25,ERRTYP ;BIT STUCK 

***1lr ****** ********************** 

S,BEGIN,NBLL 
**************** 



;*LOGIC TEST #5. MAKE SURE CLOCK B CSR BITS 
;*7,5,3,1, AND CAN BE SET ♦ CLEARED 




mm 



1$: 



MOV 
MOV 
MOV 
CMP 

BEQ 



#253, ASTAT 
ASTAT, pSR 
@BSR,ACSR 
ASTAT, ACSR 



BREAKS, BEGIN 
KS, BEGIN 



;GENERATE + RECORD PATTERN TO BE US 
;SET THEM IN CSR OF CLOCK B. 
;READ THEM BACK 
;DID they ALL SET? 
;YES - GO TO NEXT TEST. 
;TEMP0RARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 
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001130' 
001136' 



016767 
012767 

104405 



OOJJIg: 005077 



177076 
000025 

000000' 




001216' 104405 000000' 
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000000 
176716 

mm 

000000 



2$: 



3$: 



MOV BSR,CSRA 
MOV #25, ERRTYP 

• ******* ***%******* 

HRDER$,BEGI!i,NnLL 

******************* 



;REC0RD CSR'S addr. 
;BTT STUCK 

****%***** ************************«««^ ****** 

;;CSR PATTERN 253 FAILED 

****** ****************************** 



********** 



CLR 
MOV 



BEQ 

BREAKS, 

BREAKS, BEGIN 

CLR - — ■ 

MOV 

«*)[**** 



iBSR 

iBSR,ACSR 

_,0G6 
BEGIN 



ASTAT 
BSR,CSRA 
ii§«ERBTYP 



************ 



;TRY CLEARING THE BITS 

;read it back. 
;if zero csr good. 
;temporary return to monitor.... 
;then continue at next instructic 
;expect zero csr. 
;REC0RD CSR'S addr. 
;bjt stuck 

k ********************* **********< 



HRDER$,BEGIN,NULL ;;CSR FAILED TO CLEAR 

• ****4it*ft***Sr*a***** ****%% «****«*4*«**«**«ft ft* 



***********i 



******* 
******* 




ml- ml 

OIIIQ' 104407 

if: Ifii 



mm 

QOOOOO' 
000000' 

OOr- 



j662 
0025 



176532 
176532 



IS: 



2$: 



3S: 



001354' 104405 000000' 000000 



88ii^s: sii^i? mm mnt 



;*LOGIC TEST «6. MAKE SURE CLOCK A BUFFER REG 
)*PATTERN 125252 CAN BE SET + CLEARED. 



;* 

MOV 

MOV 
MOV 
CMP 



BREAKS,BEe_- 
BREAKS/BEGIN 



#125252, ASTAT 
ASTAT. BABR 
»ABR,ACSR 
ASTAT, ACSR 

"lIlH 



;GENERATE ♦ RECORD PATTERN TO BE USED. 
;SET THEM IN BUFFER REG OF CLOCK A. 
;READ THEM BACK 
;DID THEY ALL SET? 
;YES - GO TO NEXT TEST. 
^TEMPORARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 



MOV 
MOV 
• ******* 



ABR,CSRA 

#25, ERRTYP ;BIT STUCK 

• ***************************** **********««**^**»jtftS(»^ 

»52IBl£5l2IS«^NULL J5B0FFER REG PATTERN 125252 FAILED 

• *ft«*«i:*****%-ft*****ft ****%%**********«*«*********** ***««« **** 



******* 



CLR 0ABR 
MOV 0ABR,ACSR 
BEQ L0G7 

BREAK 

BREAK 
CLR 

MOV 

MOV #25, ERRTYP ;B 

************************** 



KS, BEGIN 

k|;- — 



ASTAT 
ABR,CSRA 



j*LOGIC TEST #7. 
;*PATTERN 052525 



;TRY CLEARING THE BITS 
;READ IT BACK. 

;if zero buffer good. 

;temporary return to monitor 

;then continue at next instruction. 

;EXPECT ZERO BUFFER. 
;REC0RD addr. of BUFFER REG. 
-"IT STUCK 

************************************** 

UFFER REG A FAILED TO CLEAR 

************************************* 



MAKE SURE CLOCK A BUFFER REG 
CAN BE SET + CLEARED. 



MOV 
MOV 



#052525, ASTAT 
ASTAT, eABR 



;GENERATE ♦ RECORD PATTERN TO BE USED. 
;SET THEM IN BUFFER OF CLOCK A. 
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1$: 



2$: 



as: 



mm 

000000 



IS J 



2S: 



3$: 



MOV 
CMP 



@ABR,A 
ASTAT, 



BREAKS/BE6IN 
BREAKS, BEGIN 



ACSR ;READ THEM BACK 

ACSR ;DID THEY ALL SET? 

3YES - GO TO HEXT TEST. 
)TEMPORARY RETURN TD MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 

BUFFER REG AODR. 



********* ************* ******** 



MOV ABR/CSRA SRECORD BUFl 

"SL****iii«iiSiii******iiiLiiiiSL 

»|g|Slfii§ifl«SSIL**.****IIISII*PS*IHII§S*81ilil*lllli8******** 

;TRY CLEARING THE BITS 
?READ IT BACK. 
;IF ZERO BUFFER GOOD. 
ITEMPORARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 
;EXPECT ZERO BUFFER. 
MOV ABR,CSRA SrECORO BUFFER REG A ADDR. 

!?*^*****IE*i^****K*** *****§ 2* **************************** ******** 

({RDERS#BEGIN.NULL ;;BUFFBR REG FAILED TO CLEAR 

y*iS*i(***t*i***********4i ************************ ************** 

}* 

;*LOGIC TEST #8. MAKE SURE CLOCK B BUFFER REG 
;*PATTERN 252 CAN BE SET ♦ CLEARED. 



CLR |ABR 

MOV |abr,acsr 

BEQ L0G8 
BREAKS, BEGIN 
BREAKS, BEGIN 
CLR ASTAT 



#252,ASTAT 
ASTAT^gBBR 
PBR,ACSR 
ASTAT, ACSR 



;GENERATE ♦ RECORD PATTERN TO BE USED. 
;SET THEM IN BUFFER OF CLUCK B. 
>READ THEM BACK 
;DID THEY ALL SET? 
;YES - GO TO NEXT TEST. 
>TEMPORARY RETURN TO MONITOR.... 
JTHEN CONTINUE AT NEXT INSTRUCTION. 



MOV 
MOV 
MOV 
CMP 

BiiAKS,BEllN 
BREAK$,BEGIN 

MOV BBR,CSRA ;RECORD BUFFER REG B ADDR 

m ***** ****************************** 

HRDER$,BEGIN,NULL ISBUFFER REG PATTERN 252 FAILED 

J******************* ****** ****************************** ******** 

CLR PBR 
MOV |BBR,ACSR 
BEQ L0G9 
BREAKS, BEGIN 
BREAKS,BEGIN 



CLR 
NOV 

«2L 



ASTAT 
BBR,CSRA 

****f^*ii***I** 



;TRY CLEARING THE BITS 
;READ IT BACK. 
;IF ZERO BUFFER GOOD. 
;TEMPaRARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 
JEXPECT ZERO BUFFER. 
;REC0RD BUFFER REG ADDR. 

***llil*il!ISI ***************************** 



HRDERS#BEGIN,NOLL ||BUFFER REG FAILED TO CLEAR 

.*****»*****%*** *************************** *************** 



****** 
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;*LOGIC TEST #9. MAKE SURE CLOCK B BUFFER REG 

;*PATTERN 125 CAN BE SET ♦ CLEARED. 

?* 



001656' 012767 
001664- 016777 

88 



m im 

_710' lQ44r" 



000125 
176214 



mt 

00" 
00 

001726 



016767 
012767 




mm 



176152 
176152 



001734' 104405 000000' 000000 



176126 




SEQ 0013 



MOV 
MOV 
MOV 
CMP 



ASTAt,gl 

aBBR,AC; 
ASTAT, A( 



BREAKS,BEGIN 
BREAKS, BEGIN 



SR 
CSR 



;GENERATE ♦ RECORD PATTERN TO BE USED. 
;SET THEM IN BUFFER OF CLOCK B. 
;READ THEM BACK 
;DID THEY ALL SET? 
;YES - GO TO NEXT TEST. 
;TEMPORARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 



NOV 
MOV 



BBR,CSRA 



*******' 



^RECORD BUFFER REG ADDR 

|25,ERRTYP |BIT STUCK 

******************************************************** 

liBUFFER REG PATTERN 125 FAILED 
************************************* 



******* 



2S: 



3$: 



CLR 
MOV 



gBBR 

§BBR,ACSR 
ucu kESTRT 
BREAKS,BEGIN 



breakLbegin 

CLR AST- 
MOV 



?try clearing the bits 
jread it back. 
?|f zero buffer good. 
;temporary return to monitor.... 
;then continue at next instruction, 
sexpect zero buffer. 

^record buffer REG ADDR. 
IBIT STUCK 

k ******************************** ******* 



IS! 



!lNSEfiV,|AVECT 

}lNSERB,iBVECT 

§Ri,aAVlCT2 

BRl,iBVECT2 

RATEP 

oIf 

|l, RATEP 
piOFF 
RATEP, SRI 
LOOP 

AIFLG 
BIFLG 
0FF,R1 
8LISTP(R1) 



^ 55BUFFER REG FAILED TO CLEAR 
********************************** 



ASTAT 
BBR,CSRA 

MOV #25;errtyp 

********************** 

fi8iii«iigildlll?lf***** 

MOV 
MOV 
MOV 
MOV 
MOVB 
MQVB 
ROLB 

BCC 

ADD 
BIT 
BNE 

CLR 
CLR 
MOV 
JMP 

5THE FOLLOWING (LISTP) ARB POINTERS TO VARIOUS RATE 
SROUTINES. THEY ARE USED BY "LOOP". "LOOP" GENERATES 
;AN OFFSET OF A RATE ME WISH TO EXERCISE. THE OFFSET 
;IS STORED IN Rl. HE INDEX "LISTP« BY Rl (JMP 8LISTP(R1)) 
;T0 GET THE ADDRESS OF THE RATE ROUTINE TO EXERCISE. 



******** 

;PRESET REANOOM NUMBER GENERATOR 
;FIRST PASS THRU LOOP, OFFSET=0, RATES tfILL=l. 

?set up clock a-s inter. vector. 
;set up clock b's inter. vector. 
?set priority on clock a's intr. 
;set priority oh clock b's intr. 
>get next rate- 

;if not end then continue, 
jclear the offset 
Rook at first rate 

;is this rate inhibited? 

?CLR flag INDICATING CLOCK A HAS INTERRUPTED. 
;CLR FLAG INDICATED CLOCK B HAS INTERRUPTED. 
JPICK UP OFFSET 

?G0 SET THE RATE ♦ START THE CLOCK. 
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? 

.»QRO 
.WORD 
.WORD 
.HORO 
.HORD 
.UORO 
.WORD 
-WORD 
.WORD 



1 

RATEO 

RATE! 
RATE2 
RATES 
RATE4 
RATES 
RATE6 
RATE? 



;POINTER TO 

JPOINTER TO 

;POINTER TO 

;PO|NTER TO 

;POINTER TO 

;P01NTER TO 

JPOINTER TO 

;PDIWTER TO 



IMHZ ROUTINE 
iOOKHZ ROUTINE 
lOKHZ ROUTINE 
IKHZ ROUTINE 
lOOHZ ROUTINE 
RANDOM ROUTINE 
LINE FREQ. ROUTINE 
FEED B TO A ROUTINE 



?THB FOLLOWING (RATEAL) ARB THE PRESET 
;VARIOUS RATE ROUTINES NEED. THEY ARE 
;CLaCK A'S PRESET BUFFER. "RATEAL" IS 



reset values that the 
"~~ loaded into 

;clack a's preset buffer. "rateal" is indexed by 
;ah offset in ri by the rate routines to get the 
;preset value 



' i ll 

00' i7o; 



622 



RATEAL: .MORD 
.WORD 
. WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 



-5( 

-lliOO-- 
-1000. 
-100. 

-3910- 



;OFFSBT ZERO,NO RATE. 
QQQ. ;VALUE FOR 1«HZ PRESET. 

000. ;PRESET VALUE FOR 100 KHZ 

000. ;PRESET VALUE FOR 10 KHZ 



irKBsar vauuc ruK iu rh/. 

>PRESET VALUE FOR 1 KHZ 

;PRESET VALUE FOR 100 HZ 

;PRESET VALUE FOR RANDOM 

;PRESET VALUE FOR LINE FREQ. 

?PRESET VALUE FOR FEED B TO A 



ItHE following (RATEBL) are the PRESET VALUES THAT THE 
;VARIOUS RATE ROUTINES NEED. THEY ARE LOADED INTO CLOCK B'S 
;PRESET BUFFER. "RATEBL" IS INDEXED BY Rl BY THE RATE 
; ROUTINES TO GET THE PRESET VALUES. 



i 



ooodoi 



mm 



iii iim 



.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 

JTHE Ft 
jRAfE I 

5to be 
; 

.WORD 
.WORD 
.WORD 



-80. 



-40. 




LLOWING (RSAL) 
OUTINE (RATES) 
PUT INTO THE CI 



JOFFSET ZERO,NO RATE. 

jPRESET VALUE FOR 1 MHZ. 

>PRESET VALUE FOR 100 KHZ. 

;PRESET VALUE FOR 10 KHZ. 

;PRESET VALUE FOR 1 KHZ. 

;PRESET VALUE FOR 100 HZ. 

JPRESET VALUE FOR RANDOM 

;PBESET VALUE FOR LINE FREQ. 

;PRESET VALUE FOR FEED B TO 



IS USED BY THE RANDOM 
- THEY ARE THE VALUES NEEDED 
LOCK'S CSR FOR A PARTICULAR RATE. 



^!!3 

555 



JOFFSET ZERO, NO RATE. 
>1 MHZ, GO. 
;100 KHZ# GO. 
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RATEl: 



.WORD 
.WORD 
.WORD 



107 



;io mz, GO. 

;l KHZ^ GO, 
;100 HZ, GO. 



?*T"?J,^9?IPE PRESETS CLOCK A AND B FOR 

;*1 MHZ RATE CLOCK A INTRS IN 1/20 SEC, 25 TIMES. 

II CLOCK B INTRS IN 0.256 Mlttlf SEc" 



§ASR 

Ibsr 



CLR 
CLR 
MOV 
MOV 

MOV 
MOV 



EXIT$/BEGIN 



JCLEAR CLOCK A. 
;CLEAR CLOCK B. 



;N0W wait FOR INTERRUPT. 

;exit to monitor. 



;*THIS ROUTINE 

;*100 KHZ RATE 



i 



PRESETS CLOCK A AND B FOR 
CLOCK A INTRS IN .5 SEC, TWICE. 
CLOCK B INTRS IN 2.56 MitLI SEC 



MODULE WAIT FOR INTERRUPT. 



CLR 
CLR 
NOV 
MOV 
MOV 
MOV 



||§S ;CLEAR CLOCK A. 

f|l|AL(Rl,,9»BR ^gp'sgT'^fegSiS/iH CLOCK ». 
S52i«?45?» „ ;START CLOCK A. 

c-yTTC RprTM /"OW WAIT^FOF INTERRUPT. 

EXITS, BEGIN ;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 

;* 

;*THIS ROUTINE PRESETS CLOCK A AND B FDR 

5*10 KHZ RATE CLOCK ^INTRS^'lN 1.0 SEC. 

I* CLOCK B INTRS IN 25.6 HILL! SEC. 



CLR 
CLR 
MOV 
MO? 
MOV 
MOV 



EXITS, BEGIM 



#107,8BSR 



>CLEAR CLOCK 
«.or. ?CLEAR CLOCK „. 
@ABR ;PRESET COUNT IN CLOCK A. 



iifi6ifii;:sBBR iim-^^-' 



Sc^flF^PSJUff^IN CLOCK B. 
>START CLOCK B. 

;now wait for interrupt. 

?exit to monitor. 



module WAIT FOR INTERRUPT. 



ilPIL^gyiPE PRESETS CLOCK A AND B FOR 
;*1 KHZ RATE CLOCK A INTRS IN 1.0 SEC. 
?* CLOCK B INTRS IN 0.256 SEC. 
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SEQ 0016 



CLR 
CLR 
MOV 
MOV 
MOV 
MOV 



EXITS, BEGIN 



.^OCK A. 

CEOCK_Bs_. 



RlfiAL(Rl)/§ABR JpfeliET'eofliiT'lN CLOCK A. 
«lll,aASR ;START CLOCK A. 

RAfEBLCRD/eBBR ;PRBSEf COUNT IN CLOCK B. 
#lll,eBSR >START CLOCK B. 

;NOW WAIT FOR INTERRUPT. 

;EXIT to MONITOR. 



) 



•THIS ROUTINE PRESETS CLOCK A AND B FOR 
*100 HZ RATE ■ — 



CLOCK A INTRS 
CLOCK B INTRS 



IN 1.0 SEC. 
IN 0.8 SEC. 



MODULE WAIT FOR INTERRUPT. 



002520' 104400 



002530' 
002536' 



002544 

mm 



W 

oo: 



175530 

iisili 



002524' 004767 000436 



j77771 



175516 

77771 175512 




CLR 
CLR 
MOV 
NOV 
MOV 
MOV 



0asr ;clear clock a. 

Ibsr ;clear clock B. 

rateal(rl),gabr ;preset count in clock a. 

tU3«i4SR ;START CLOCK A. 

RATEeL(Rl)/gBBR ;PRESET COUNT IN CLOCK 

#113#@BSR ISTART CLOCK B. 



EXIT$, BEGIN 



;NGU WAIT FOR INTERRUPT. 

;RXIT to MONITOR. 



;*THIS ROUTINE PRESETS CLOCK 
;*RANDOM RATES 



BIC 
BIC 



BNE 
ADD 

TST 
BNE 
ADD 



CLR 
CLR 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 



PC, RANDOM 

#177771,RANA 

#177771, RANB 

_ -OST 
RANA 

#I/RANA 

RANB 
#I,RANB 



;GET 2 RANDOM NUMBERS. 

;MAKE NUMBER < 10. 
JMAKE 2ND NUMBER < 10. 

OR 6 

;IS NUMBER ZERO? 
;N0-GD AHEAD. 
;HAKE IT NON-ZERO 



;is number 
;no go aheai 

;HAKE IT NOl 



ZERO? 
■ZERO. 



fiASR ;CLEAR CLOCK A 

IbSR ;CLEAR CLOCK B 

RANA,R1 

RlfcOFF ;RECORD THE OFFSET. 

RATEAL(Rl),flABR ;PRESET CLOCK A. 
RSAL(R1),§ASR ;START CLOCK A. 



RANBfRl 
RATE§L?R1),@BBR 
RSAL(RI),@BSR 



;PRESET CLOCK B 
;START CLOCK B 



MODULE WAIT FOR INTERRUPT. 
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INSERV: 

2$: 



3$: 



4$: 



SEQ 0017 



EXITS, BEGIN 



;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 



;*THIS ROUTINE PRESETS CLOCK A AND B FOR 

;*LINE FREQ RATE CLOCK A INTRS. IN 1.0 SEC 

;* CLOCK B INTRS. IN 0.8 SEC 



CLR 
CLR 
MOV 
MOV 
MOV 
MOV 



EXITS, BEGIN 



iASR ;CLEAR CLOCK A. 

PSR ;CLEAR CLOCK B. 

RATEAL(R1),@ABR ;PRESET COUNT IN A. 
#117,fiASR ;START CLOCK A. 

RATEBL(R1),§BBR ?PRESET COUNT IN B. 
#117,@BSR ;ST»RT CLOCK B. 



;EXIT to MONITOR. MODULE WAIT FOR INTERRUPT. 



.*THIS ROUTINE PRESETS CLOCK A ♦ B 
;*FEED B TO A RATE 
;*CLOCK A INTERRUPTS IN 1.0 SECS. 

!* 



CLR 
CLR 
INC 
MOV 
MOV 
MOV 



;CLEAR CLOCK A. 
;CLEAR CLOCK B. 



AASR 
pSR 
BIFLG 

RATEAL(R1),@ABR ;PRESET CLOCK A 
MOl^flASR JSTART CLOCK A. 

RATEBL(R1),@BBR >PRESET CLOCK B 
MOV #43,gBSR ?START CLOCK B 



EXITS, BEGIN 



;EXIT to monitor, module wait for INTERRUPT. 



;*INTERRUPT SERVICE ROUTINE 
;*FOR CLOCK A. 



JINOICATE CLOCK A HAS INTERRUPTED 



CMP 
BNE 
CMP 
BEQ 
RTI 
CMP 
BNE 
CMP 
BEQ 
RTI 

TST 
BNE 
MOV 
MOV 



0FF,#2 

AIFLG,#20. 
4$ 

0FF,#4 

a!fLG,#2 
4$ 



BIFLG 

@ASR,ASTAT 
§BSR,RCSR 



ARE WE RUNNING IMHZ RATE? 

IF NOT t 3$ 

1 MHZ, 1 SEC. UP? 

YES - STOP 

NO, ALLOW ANOTHER COUNT. 
100 KHZ RATE? 
NO - 4S 

YES, COUNTED TWICE? 
YES - 4$. 

no - count one more time. 
;hxs clock b interrupted? 



?YES THEN 5| 
;BEC0RD CONTENTS OF A' 
JRECORD CONTENTS OF R* 



S CSR. 
S CSR. 



I 
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m 
m 

m 
m 



l4i 



005077 



003070 
003074 



003100' 000004 000000- 003106- 



175144 
175130 
175132 



003106' 
003114' 



012767 
104405 



003126 
003134 


003150' 000167 



000167 176732 



000004 
005077 



000000- 
175064 

l2ooSo' 

176704 




MOV 
CLR 
CLR 



000011 174772 
000000' 000000 



1$: 

5S! 
6$: 



BSR^CSRA 
9ASR 



;record b-s addr. 

;STOP CLOCK A. 
;SIOP CLOCK B. 



KiQiJiiGiMjii" 



QUEUE UP TO COHTINUE AT 1$ AND RTI 



MOV fll.ERRTYP JHO INTERRUPT 

HRDER$£BEGIN,»ULL JERROR CLOCK B FAILED TO INTERRUPT. 



J MP 



Mrq$7i 

^LR 
CLR 
ENDITS 

JMP 



INC 
CLR 
RTI 



ADD 
ADC 
ADD 
ADC 
RTS 



BEGIN, 6$ 



; QUEUE DP TO CONTINUE AT 6$ AND RTI 



ASR 
BSR 
^BEGIN 



;stop clock a- 

;stop clock b. 

;signal end of iteration. 

;monitor shall test end of pass 



|*^NTERRyPT service ROUTINE 



for clock B. 



BIFLG 
@BSR 



?indicate clock b has interrupted. 

jstop clock b 

;exit 



*THIS SUBROUTINE GENERATES 

*fm RANDOM NUMBERS 

* 

*CALL = JSR PC, RANDOM 

^RETURNS MITH NUMBERS IN RANDA AND RANDB 



RANA,RANB 
R&NA 

RANB/RANA 

RANB 

PC 
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ACR 

acsR 

ADDR 

ADDR22- 

AIFLG 

ASB 
ASR 



000226R 
000006R 



mm 



ISTAT 000104R 



IfECT 
AVECf2 
AUAS 
BBR 

BCR 
BEGIN 



000240R 
000234R 
oSoioOR 




262# 



297* 
665* 



m 
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450* 
679* 

328 
464* 



800* 

289 

376 

770* 

326 

421 

530* 

301 

305* 

Hi' 

331 

III 

529 



m m 



m 



666* 
786* 

io^* 



451 

695* 


457 
711* 


463* 
727* 


464 
756* 


469 
772* 


481* 
788* 


482 


488 


494* 


495 


340* 
482* 


358* 
483 


359 
495* 


371* 
513* 


389* 
514 


390 
526* 


402* 
544* 


42 0* 
545 


421 

557* 


433* 
817* 


805 


810 


















661* 
773* 

lih 

542* 

304 

572* 


326* 
664* 
785* 

nr* 


327 
677* 


333 
680* 

m 

452 
561* 


339* 

693* 

819* 

359 

468* 

816* 


340 

696* 

835* 

375* 

480* 


345 
709* 

387* 
481 


357* 
712* 

388 
483 


358 
725* 

390 
499* 


364 
728* 

406* 
511* 


m. 




525* 
729* 


759* 


531 
774* 


543* 
790* 


544 


55 


556* 


557 


336 

534 
777 
814 


342 
405 

793 
846* 


343 
410 
485 
548 
822 


348 
423 
496 
553 
827 


361 
424 
491 
559 
833 


362 
429 
497 
560 
837 


367 
435 
498 
565 


373 
43 6 
503 
668 


374 
441 

515 
684 


379 
454 
517 
700 



342 
436 
547 



389 

nr- 



343 
454 
548 



361 
455 
559 



401* 
694* 
818 



402 

698* 

820* 



373 
467 



407 

710* 

836* 



374 
485 



419* 
714* 
847* 



392 
486 



420 
756* 



393 
497 



404 

498 



426 432* 
730* 753* 



405 
516 



433 
760* 
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CSRk OOOIOOR IIP III* |64J |76* 395* 407* 426* 438* 457* 469* 488* 500* 

mm im m 

DYIDl 000014R 210l 
EMD|T$= iHjll iiij 837 

ISSIyp'' 000166R P|| 284* 334* 346* 365* 377* 396* 408* 427* 439* 458* 470* 489* 

muf-nnti m 

GHBOf|= |04414 liil 

818111= 10440i'^ Ipl 336 III |67 3^| 398 410 429 441 460 472 491 503 

HRDPIS 000050R 2251 



001 



m 



OdSoiOR 5f4| 581" 



OgjSfiR 521.. 5; 



OfOAS = 

PRTYO = 
PRTYl = 
PRTY2 = 
PRTY3 = 

PRTY4 = 



S96» 



ill 



336 

i* 

242 


348 

P- 

212 
244 


367 
565 
585 

hi 


379 

m 


398 

m 

248 


410 

m 

249 


429 

233 
258# 


822 


833 













lU* W m W W B 233 23A 235 236 237 23 B 
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PRTy5 = 000240 
PRTY6 
PRTY7 



RAMNUM 
RATEAL 
RAfEBL 
BATEP 



mm 
uriit 



mm' 

-"-054R 



mi 



RATE2 

RAfEf 

rateI 

RATE7 

RESTRT 
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258# 



568* 739* 
740* 747 
85 9# 



663 679 



743 
749* 



695 



745* 
758 



m 

580 



754 
859* 



859 
861 



756 
759 



860* 
862* 



S68# 
760 



mm 

00024R 
00266R 
Q0026R 
00062R 
00064R 
Q0066R 

mm 



251 
580 



284tf 



i 
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SF.Q 0022 



000000 000 
003214 001 



ERRORS detected: 

DEFAULT GLOBALS GENERATED: 

XKWDB0,XKkfDBO/SDL/CRF:SYM=DDXCOM,XKHDB0 
run-time: 1 2 .4 SECONDS 
RUN-TIME ratio: 45/5=8-8 
CORE USED: 7K (13 PAGES) 



